Introduction
South Africa is a resource-rich geographical area and provides many opportunities for mining houses to take on mining operations. The one significant contribution by the mining industry to South Africa is the employment opportunities it provides. In 2015, the mining industry contributed R286 billion towards the South African gross domestic product, directly employed 457 698 individuals and indirectly supported roughly 4.5 million people (Chamber of Mines of South Africa 2017:6). For this reason, mining communities are potentially adversely affected by mine closures (Jenkins & Obara 2008:3; Limpitlaw 2004:1) .
Government is the regulator of the mining industry and should act as responsible mechanism to serve the public's interest to ensure a safe and healthy environment (Swart 2003:489) . Mine closures have generally left behind a legacy of polluted areas, abandoned mines and ghost towns.
If not managed efficiently and effectively, mine closures may pose significant challenges to the mining industry, government, the environment, national and local economic prosperity and communities in the peripheral areas of mines (Limpitlaw 2004:2; Oliveira 2016) . Ineffective mine closures also impact adversely on future generations. Mine closures, in terms of Section 24 of the Constitution and the concept of sustainable development, should address not only intergenerational equity, but also intergenerational equity (Hoadley & Limpitlaw 2008:850) . This truly amplifies that mine closure, whether temporary or permanent, is an issue that needs to be addressed with responsibility towards all stakeholders, including the mining community and the labour force (Digby 2016; World Bank 2010:14) .
Purpose of the study
In light of the foregoing introduction, the purpose of this article is fourfold. Firstly, it provides a contextualisation of mine closure in South Africa. Secondly, it aims to highlight the application of the Sustainable Livelihood Framework (SLF) and the CARE Household Livelihood Security Framework (CARE HLSF), as they assisted in assessing socioeconomic consequences, and, in particular, how the loss of people's assets as a result of mine closure increased the vulnerability of the mining communities. Thirdly, the article has the purpose to reveal the socio-economic consequences of the closure of two mines formerly owned by the liquidated Pamodzi Gold Ltd, namely the Orkney Mine and the Grootvlei Mine, as case studies. Fourthly, the authors make practical recommendations to limit and address the socioeconomic consequences of mine closures.
Literature review A contextualisation of mine closure
According to Laurence (2006:285) , 'for the past decade or more, the term "mine closure" has firmly entrenched itself into the lexicon of mine operators and regulators'. Laurence (2006:285) further contends that 'even "hard-nosed" or "old school" mining engineers have come to appreciate that this phase is just as important as the other stages of the mining cycle'. Unfortunately, mine closures have also become a contested and controversial matter with a number of unresolved issues that landed on the table of government (Van Eeden, Liefferink & Du Rand 2009:52) .
Mines are usually closed at the end of their life cycle because of depleted resources, but may also be closed for other reasons such as economic, geological or structural reasons (Laurence 2006:286) . Some mines in South Africa closed because of a number of reasons, including liquidation and legislation, or natural occurrences such as landslides and earthquakes. Temporary closure may occur because of the need for necessary care and maintenance when the mine has ceased production for various technical, environmental, financial or labour-related reasons (Swart 2003:490) . Unfortunately, the last stage of mining, which is mine closure, still lacks the interest or prestige surrounding the other phases (Laurence 2006:285) . A closure plan must contain the information set out in Appendix 5 of the Environmental Impact Assessment Regulations (RSA 2014) . A closure plan must be subjected to a public participation process of at least 30 days. The closure plan must address the requirements, as set out in the regulations, pertaining to the financial provision for the rehabilitation, closure and post-closure of prospecting, mining or production operations made in terms of the Act.
The global focus on sustainable development and the impact of the increased efforts to protect the environment in the last few decades have changed the way the mining industry approaches the issue of mine closure. Ideally, good practice of mine closure planning emphasises that planning for closure of mining operations should be done during the exploring phase, when the feasibility of the mine and the design and permits for mining are established (Stacey et al. 2010b:379) . Mine closure planning should uphold the following principle with respect to the mining community: 'using, conserving and enhancing the mining communities' (Stacey et al. 2010a:9) .
Mine closure in South Africa
In South Africa, most mines are 50 years and older. South African regulators had been considering mine closure strategies merely in the previous 15-20 years (Digby 2016 , as cited in Oliveira 2016 . However, formal mine closure had been required in the Mines and Works Act (27 of 1956) and agreed to, in practice, under the Fanie Botha Accord of 1976 (International Institute for Environment and Development 2002:9) . Historically, a mine was closed simply by being boarded up and abandoned when an ore body was exhausted, or when production ceased (Limpitlaw 2004:1) . According to Swart (2003:489) , the early legislation focused on 'surface rehabilitation' and the mining companies followed a reactive approach in which they complied with the mere minimum requirements. The irresponsible mining practices of the first mining companies left long-term residual effects on the social, health and environmental well-being of communities residing in the vicinity of the mine (Swart 2003:489) .
Today, South Africa has a comprehensive statutory and regulatory framework to guide mining operations in the country. The Constitution of the Republic of South Africa 1996 provides general guidelines for the mining industry with regard to its operational and closure activities. As far as the socio-economic environment is concerned, Section 24 of the Constitution stipulates that everyone has the right to 'an environment that is not harmful to their health or well-being' and 'to have the environment protected, for the benefit of present and future generations' (RSA 1996 (RSA 2004) and the Amended Mining Charter of 2010 (RSA 2010) also focused on the socio-economic aspects of mining and had a significant impact on the mining industry concerning maintaining sustainable development principles (Swart 2003:491, 492) . Section 43 of the MPRDA provides for the issuing of a closure certificate by the Minister of Minerals and Resources and the transfer of closure liabilities to a competent person (RSA 2002) . The following recent legislation was also introduced to further provide controlling measures for the mining industry: the Environmental Impact Assessment Regulations of 2014 (RSA 2014) and the National Environmental Management Act (107 of 1998) regulations pertaining to the financial provision for prospecting, exploration, mining or production operations (Warburton Attorneys 2016).
There is evidence of a growing ethical consciousness, a corporate social responsibility disposition in the mining industry. Mine owners are required by law to leave behind decommissioned infrastructure and sustainable economic arrangements that do not hamper opportunities for communities to function once a mine is closed (Stacey et al. 2010a:6) .
The Sustainable Livelihood Framework and the CARE Household Livelihood Security Framework
The SLF and the CARE HLSF are instruments or tools that can be used to pinpoint, understand and analyse the main factors that affect the livelihood of poor people. As such, both frameworks were utilised for the purposes of this study.
The Sustainable Livelihood Framework
The SLF (see Figure 1) The SLF enables agencies to identify stresses and shocks that increase the vulnerability of a community or entry points towards strengthening a community's capacity and resilience (Twigg & Bottomley 2011:2) .
The SLF includes the following components: the vulnerability context, livelihood assets, transforming structures and processes and livelihood strategies and outcomes (DFID 1999; GLOPP 2008:3) .
The vulnerability context refers to the external environment of a community where stresses, shocks, trends and seasonality have a direct effect on the livelihood assets of a community. This causes a chain reaction, affecting people's livelihood strategies and outcomes. A negative input has an adverse effect on the assets, outcomes and strategies of the affected community.
Each community has different quantities and forms of livelihood assets available to them. To achieve positive livelihood outcomes, people require a range of assets. 'No single category of assets on its own is sufficient to yield all the many and varied livelihood outcomes that people seek' (DFID 1999) . Livelihood assets are present in the internal environment of a community as well as in the external environment. These assets are listed as different forms of capital (DFID 1999):
• Human capital refers to skills, knowledge, health and energy.
• Social capital refers to networks, groups, institutions and family relations.
• Physical capital includes infrastructure, technology and equipment.
• Financial capital refers to savings, credit, pension fund and medical aid.
• Natural capital refers to natural resources, such as gold ore and water.
Transforming structures and processes refer to policies, institutions, organisations and other structures in which a certain community operates and that could affect the community's livelihood assets, strategies and outcomes positively or negatively. Livelihood assets determine both the livelihood strategies a community adopts and the livelihood outcomes a community achieves. Livelihood strategies refer to the goals the community is seeking for themselves regarding their livelihood and comprise a range and combination of activities and choices that people make or undertake to achieve these goals.
Livelihood outcomes refer to the 'achievements or outputs of livelihood strategies, such as more income, increased wellbeing, reduced vulnerability, improved food security and a more sustainable use of natural resources' (GLOPP 2008:4) . If people or households have better access to assets, their ability to influence structures and processes will increase so that these become more responsive to their needs (Carney 2000, as cited in GLOPP 2008:4).
The CARE Household Livelihood Security Framework
The CARE HLSF emphasises the dynamic interrelationships between different aspects of the framework and also includes other approaches. CARE distinguishes between assets, capabilities and activities, rather than looking at using the 'five capitals' approach to assets (Anon s.a.:7). The CARE HLSF (see Figure 2 ) provides the opportunity to analyse the level of basic livelihood of a family and its coping mechanisms in the absence of such livelihood. The analysis of household security is determined by the interactions between assets, the household and the processing of these assets, as well as related activities of production, income and consumption. The framework explains the environment that should provide resources for the actions of production, income and consumption, which are represented by the collective term 'livelihood strategies'. These activities, or the absence or inability of a household to participate in them, would constitute the level of security or vulnerability that households face (Frankenberger, Drinkwater & Maxwell 2000:1; Frankenberger et al. 2002:3) .
The main components of the CARE HLSF are the household, the assets and the livelihood strategy and outcomes (Frankenberger et al. 2000 (Frankenberger et al. , 2002 .
The household is the most important and most affected by livelihood strategies and responds and reacts to internal and external factors in the environment, which is represented in the shocks and stresses box. In order for the household not to be vulnerable, it has to have assets and resources. Access to resources indicates that a household is resilient; hence, inability to access resources indicates vulnerability (Wisner, Gaillard & Kelman 2012:27) .
The assets box represents a variety of procurement strategies for food and cash. Assets refer to natural, human, social and economic capital and represent the degree of vulnerability of a community. The assets box explains the interaction of the household to access resources that are provided in the external environment. The level of interaction is determined by the quality or quantity and value of assets available to the household (Krantz 2001:15) .
Livelihood outcomes are positive when households have access to livelihoods, as well as security through access to food, water, shelter, education and community participation. Household livelihood security would imply that the inhabitants are able to acquire, protect, develop, utilise, exchange and benefit from assets and resources. Livelihood outcomes are hampered and diminished when a household cannot withstand shocks or meet contingencies that negatively affect assets and access to livelihood strategies (Frankenberger et al. 2000) .
Research methodology
This study employed a qualitative research design. Qualitative research aims to capture reality through intense interaction, allows entry to subjective social constructions of people and offers 'thick' descriptions (Sarantakos 2013:45) . The research was conducted within a naturalistic and interpretive domain, guided by a relativist orientation, a constructivist ontology and an interpretivist epistemology (cf. Sarantakos 2013:36).
Research setting
This research investigated the closure of two mines, namely the Orkney Mine and the Grootvlei Mine. The mines were purposively selected, as they were suddenly closed, without prior warning, mainly because of the liquidation of the mining companies.
In April 2009, Aurora Empowerment Systems negotiated to take over the ownership of the Grootvlei Mine (Springs), the Orkney Mine and the President Steyn Mine (Welkom), after the previous owners, Pamodzi Gold Ltd, were liquidated (Deep SA 2006:1). The takeover process was finalised in October 2009. The liquidation of Pamodzi Gold Ltd was unexpected, as this was an established, prospering black economic empowerment company, which was active in one of the richest gold-producing areas in the world, Orkney. The expectation was that by 2010, Pamodzi Gold Ltd would increase its output of gold to 1 million ounces per annum. Instead, from early 2009, Pamodzi Gold Ltd struggled to remunerate all of its workers (Stuit 2009 (Tempelhoff 2010a:12) . These care and maintenance activities included basic maintenance of the mining equipment and shafts, as well as the daily pumping out of mine water to prevent the shafts and the surrounding areas from flooding. These workers were not remunerated in spite of working their normal shifts and beyond to keep the mines safe and to prevent the mine and the surrounding environment from being flooded with toxic mine water (Oberholzer 2010:38) .
• Early in 2011, all the shafts at the Grootvlei Mine were finally closed down because of the following factors: safety risks of working with poorly maintained mining equipment, the continued non-payment of workers (after promises of pending remuneration) and the cutting off of the electricity supply to the mines because of unpaid Eskom accounts by Aurora (G. du Plessis, personal interview, 05 August 2011; Joubert 2011:2).
The issues surrounding these mines received extensive media attention. These issues included the non-payment of the Aurora mineworkers and the threat of a devastating environmental crisis posed by the mine water if the daily pumping of 108 000 mega litres of water from the shafts would cease (Oberholzer 2010:38) . The closing of the Orkney and Grootvlei mines affected an estimated 5300 mineworkers (with dependents) who lost their income (G. Esterhuizen, personal interview, 26 March 2011). As a result, the mineworkers and their dependents were living in dire circumstances and needed humanitarian assistance. Shafts at both mines were also flooded and ransacked, which caused permanent damage. The sudden closure of these mines left the surrounding communities in a state of crisis (A. Klopper, personal interview, 08 August 2011). This study focused on the period under the new management, Aurora Empowerment Systems Ltd.
Data collection and sampling
Data were collected by means of document analyses, semistructured interviews, a focus group discussion and unstructured observations. The non-governmental organisation (NGO) Helping Hand assisted with the research and also formally sponsored it.
The document study included newspaper articles and Internet publications from the mining industry and government on the mine closures.
Semi-structured interviews are used to form a detailed picture of the participant's beliefs about, or perceptions or accounts of, a particular topic (Greeff 2005:296) . Semi-structured interviews were employed to collect data from the mineworkers and their relatives in the surrounding mining communities (Orkney and Springs), business owners or managers in the two mining towns, the role players who assisted with the Helping Hand projects and members of the labour unions who were involved, directly or indirectly, with the plight of the mineworkers and the loss of their employment. The participants were purposively selected from a database provided by Helping Hand. Written field notes were also taken and interviews were recorded with the permission of the participants. The information gathered from the semi-structured interviews provided insight into the detrimental effects that the experience of the mine closure had on the participants.
Focus group discussions create a process of sharing and comparing information and experiences and produce large amounts of concentrated information (Greeff 2005:301) . One focus group discussion was held with the mineworkers at the Orkney Mine who were living on site to gather information on the immediate needs their families experienced after the mine closure as well as to determine the effects on their livelihood and family life.
The two sites in Orkney and Springs, the Aurora-Orkney Mine and the Grootvlei Mine, were visited to gain insight into the circumstances of affected mining communities. The observation confirmed the magnitude of the damage on and to the mining site and correlated significantly with the data obtained from the interviews, document analysis, focus group discussion and literature survey.
The following ethical considerations were considered while collecting the data: voluntary participation, informed consent, privacy, anonymity and confidentiality, as recommended by Babbie and Mouton (2011:520) .
Data analysis
The data were analysed by means of coding (thematic analysis). This process involves the sorting of data according to themes and phrases that the participants repeated (Oplatka 2001) . The SLF and the CARE HLF were used to identify themes and categories from the data collected. The data collected were verified by means of source, method and data triangulation, which is regarded as one of the best ways to enhance the validity and reliability of qualitative research findings (Babbie & Mouton 2011:275) .
Empirical findings
By scrutinising the data, three main categories (livelihood assets, livelihood strategies and livelihood outcomes) with supporting themes and sub-themes were developed (see Table 1 ). The themes were identified according to variables that indicate an increase or decrease in the vulnerability of a community or household, unique to each category.
Category A: Livelihood assets of the two mining communities
Category A: Livelihood assets consist of five main themes: human capital, natural capital, financial capital, social capital and physical capital.
Human capital
Four sub-themes were derived from the theme human capital: skills, knowledge, health and energy. The mineworkers' skills were restricted to the mining industry only. When the mine closed, most of these workers were unable to find work; they could not afford travelling expenses to attend a job interview or they lacked the skills and abilities required to work outside the mining industry. Approximately 1000 mineworkers stayed on at the hostels of the mine, with no food and clean water (Tempelhoff 2010a:19) . In general, there was a feeling of hopelessness and despair among the mineworkers who did not find employment and some completely gave up on hope to find employment. 
Natural capital
Data collected from the document study revealed that criminal charges were brought against the mining company Aurora for discharging inadequately treated acid mine water into the wetlands surrounding the Springs area (Tempelhoff 2010b:9) . A scientific report published by Van Vuuren (2013) confirms that the Blesbok Spruit is contaminated by acid mine drainage. Data gathered from the semi-structured interviews revealed that the vegetable gardens of the miners residing at the hostels, at the Orkney and Springs mines, were watered from untreated mine water.
Financial capital
The main effect of the mine closure at the Orkney and Grootvlei mines was the mass loss of employment. At first, Aurora promised that they would not lay off any of the workers (Van Rensburg 2012:7). However, within a few months after the takeover from the previous owners, the workers were unemployed. As a result, most of them lost their medical aid, unemployment insurance fund (UIF) and pension benefits, some after working 25 years for the mining industry (PMG 2013). It is reported that even though the money for their pension and medical aids was subtracted from their salaries, the mining companies did not pay over their money to the respective funds (Tempelhoff 2010b:12) . Payments were also not made to the UIF. Furthermore, value-added tax was never paid on any of the transactions made by Aurora (PMG 2013). The mine owners were accused by the media of running the two mines on a Ponzi scheme. This practice involves making payments on the grounds of promises of money based on forthcoming income and funding, which was never realised in the case of Aurora (Pauw 2012) .
Social capital
Deterioration of networks and social groups was reported. Mineworkers had to change their lifestyles to adapt to their newly acquired statuses of low income or no income. Some of the mineworkers who were part of the care and maintenance team had to sleep at the mine. They actually had no money for transport to take them home, as they received no salary for 4 months (Tempelhoff 2010a:10) . The mine closure negatively affected 40 000 people. The findings showed that mineworkers who were laid off had an estimated 4-10 dependents (G. du Plessis, personal interview, 05 August 2011). The number of workers who suddenly became unemployed at the two mines was 5300, according to calculations by the media, and according to estimates of Helping Hand, about 40 000 mineworkers and their dependents were affected (Deikema 2010a) .
A significant number of participants and many reports indicated an overall presence of depression and feelings of hopelessness among the people in the communities concerned. Instances of substance abuse, domestic violence and divorce escalated. A number of suicides, suicide attempts and attempted family murders were reported after the mine closures (Deikema 2010b; Oberholzer 2010:38) .
Physical capital

Equipment and tools:
The mines that provided employment to 5300 workers were stripped of equipment, which reportedly was sold as scrap metal. Furthermore, the flooding of the mining shafts worsened the damage to the mines, and will cost millions to repair before mining operations could take place again (Du Venage 2011). When approached on this issue, the owner reacted: 'I do not owe you any explanation' (De Lange 2011:2).
Technology:
The companies that supported the mines with basic services such as electronics, electricity and security were not paid and their services were duly terminated. Some of the smaller businesses that benefitted from the mining operations and workers' salaries were closed down or went bankrupt after the mines closed. Electricity was cut in 2010 because of the non-payment of bills to Eskom and because the amounts exceeded the mine owners' ability to pay (G. du Plessis, personal interview, 05 August 2011).
Infrastructure:
The buildings in which the mine offices were situated were left empty and were not maintained. Electricity at the mines and at the homes of mineworkers was cut off because of lack of payment to Eskom and the local municipalities (Deikema 2010a) . The entrance to the gate and the roads were not maintained and showed signs of damage. The pipes were rusting because of lack of maintenance and caused a safety risk to the workers who were part of the care and maintenance operations (Tempelhoff 2010a:9) . Workers of the care and maintenance unit complained that the lights on their safety helmets were faulty and miners had to rotate the helmets among them to have light when working underground. The following comment was made in this regard:
The mine was destroyed, the environment endangered and equipment for employment was removed -Interview at Helping Hand, and government publication (PMG 2013) 
Category B: Livelihood strategies of the two mining communities
Three sub-themes were derived from the theme livelihood strategies: production and income activities, consumption activities and processing, exchange and marketing activities. The effect of the mine closure on the livelihood strategies of the mining communities under investigation is revealed below.
Production and income activities
Mineworkers reported that they arrived at closed gates in April 2010. Their main activity to provide income to their families was ended abruptly, leaving them in despair. The damage to the mining sites also destroyed the possibility that the mines will be in operation any time soon (De Lange 2011).
Consumption activities
The lack of income and loss of cash flow excluded the mineworkers and their relatives from normal activities to which they had access prior to the mine closure. These include being http://www.td-sa.net Open Access able to partake in social activities such as eating at restaurants and going to places of entertainment provided by the city and municipality. Interviews with the business owners during the observation of the mining site confirmed a severe drop in the mining communities' ability to partake in these activities. The families affected by the mine closure did not even have the finances to buy groceries and the basic personal items that they needed (Tempelhoff 2010a:9) . The workers and their families needed food parcels because of the non-payment of salaries from April 2010 to October 2010 (Deikema 2010a (Deikema , 2010b .
Processing, exchange and marketing activities
The mining communities under investigation depended on the mine as their main source of income. The workers' salaries provided them with the opportunity to also partake in the local market. When the mines closed, they lost their ability to participate in this aspect of their livelihood strategies. Production and exchange opportunities were not a main activity, even though it was reported that the mineworkers living at the hostels maintained vegetable gardens to sustain themselves and their families. The mine closure affected the mineworkers living in the mining town differently than those who remained at the hostels. A newspaper reported: 'More than 1000 mineworkers are waiting at the hostels, with no clean running water, and without food' (Tempelhoff 2010a:9) . No data were collected from the miners living in town that reflected any activities of production or exchange of livelihoods, other than the salaries that they received for working on the two mines mentioned in this study.
Category C: Livelihood outcomes of the two mining communities
The following sub-themes were derived from the theme livelihood outcomes: nutrition, health, education, food security, water, shelter, community participation and personal safety.
Nutrition
Nutritional status is often considered one of the best outcome indicators for overall livelihood security. The inability of the households to provide nutrition for their children was evident from the following responses:
The mineworkers are living in terrible conditions at the hostels for months; there is no food, water or electricity. (PMG 2013) My neighbour died, I think he was depressed, there was nothing to eat. Another neighbour died of hunger. (Orkney Mine, Female mineworker living in hostel after the mine closed) I fell pregnant. I was under stress all the time, not having enough to eat during my pregnancy. My baby was declared dead after it was born. (Springs, Mineworker's life partner, Female)
Malnutrition was reported by all the participants. This condition resulted in miscarriages and bouts of depression among children and adults. Children felt ashamed of their situation at home. As a result, suicide attempts and suicidal behaviour were reported in the mining communities, the media and the semi-structured interviews. Proper nutrition is crucial as an expression of general health and well-being of a community, of which regular access to food is only one aspect. Nutrition is also very important in supporting psychological behaviour (WHO 2013).
Health
Conditions of health-threatening situations were reported from all the sources of collected data, including deterioration of the physical health as well as the psychological health of the mining communities. These conditions manifested in tendencies of diabetes, heart conditions, miscarriages, depression, increased mental health issues, substance abuse, suicides and, for children, learning difficulties that impacted negatively on their school performance. The following responses from the interviews corroborate this situation at the mines:
There was an increase of substance abuse and domestic violence after the mine closure. (Interview at Helping Hand, Media Spokesperson, Female) Divorces occurred; schools had to provide food for the children who arrived at school hungry, people moved in together, … two to three families in one home. (Deikema 2010b) 
Education
Children experienced learning problems and were not motivated to perform well at school. Children had to cope with their households' new financial position in which parents were not able to provide new school clothes; they had to wear secondhand clothes. It was reported that one child was so embarrassed that he attempted suicide. Children were taken out of school because of non-payment of school fees (Deikema 2010b) . Some children also did not have access to their year-end academic results because their parents owed money to the school. Children arrived hungry at school and as a result feeding schemes were launched at the schools (Van der Walt 2009:1).
Food security
The two communities had no food security during this event.
The community lost their access to food because of the nonpayment of their salaries for a prolonged period. Food parcels were distributed to the miners and their families on a regular basis between April and December 2010 (Deikema 2010a . Food parcels provide basic foods and do not always make provision for the needs of the family for proper nutrition to ensure psychological health as well as growth and development in children (WHO 2013).
Food security is an extremely important aspect of the CARE HLSF. The need for food is almost in every case the first sign of a community's vulnerability and of a condition of poverty (Frankenberger et al. 2002) . This condition becomes apparent from the responses below:
The 
Water
Polluted mine water, untreated by the mine owners, was not only posing a health threat to the community exposed to the water, but was also threatening to flood the whole municipal area in the long run. The impact on the mining community was not only on conditions of personal health, but also on the entire external environment on which the community members depend for their existence. The following comments describe the situation experienced by mineworkers:
108 000 mega liters must be pumped out of the mines daily to prevent the flooding of the shafts of the mines in the vicinity of Grootvlei mine, and of Nigel. (Oberholzer 2010:89) The mine shafts do not have fences around them, the mine dumps are not treated and it holds risks to the mining community living in that area. 
Shelter
The mineworkers received partial salaries for 3 months and thereafter from April 2010 no remuneration at all. The partial payment and non-payment of their salaries influenced their ability to keep up the payments on their housing. Mineworkers who did not live in the mine hostels lost their homes and were forced to find less expensive accommodation. Some families moved in together and two to three households shared expenses. Some families had to leave town and went to live in areas that provided arrangements for informal settlements. Many hostel residents had nowhere to go and stayed on in the hostels, which were not supplied with running water and electricity anymore.
Community participation
Before the mine closure, some of the families of the mining communities had access to higher middle-class lifestyles. They could eat out regularly, some families possessed more than one vehicle and they participated in normal activities in their local municipalities. Mineworkers could plan for their children's education, and some supported their children in further studies after school. After the mine closure, these families had to go on foot when they needed something in town, and in some cases, they found themselves in situations where they had to beg for food from local businesses and churches. The parents also could not pay the fees for their children to participate in tertiary education anymore.
Personal safety
When the mines were in the 'care and maintenance phase', the few workers who did go down the shafts had to face the danger of faulty tools, unsafe shafts and defective mining equipment.
Discussion and lessons learnt
The mine closure experienced by the two mining communities was referred to as a human tragedy. This tragedy caused human suffering because of negligence and the inability to manage the mines and run the mining operations (Joubert 2011:2; Tempelhoff 2011:8) . It resulted in the collapse of the mining communities' livelihood assets, livelihood strategies and livelihood outcomes.
The mineworkers did not immediately leave the mining sites to find alternative employment. Some mineworkers still arrived for work each day; they worked in the shafts, performing 'care and maintenance' tasks and preventing the mines from flooding without receiving compensation. Others stayed on in the hostels. This delay in their ability to generate salaries to meet the needs of their dependents negatively affected their livelihood outcomes. Workers stayed on after the closure for the following reasons: they regarded the mine closure as a temporary situation, they trusted the new owners and they were loyal to the mines. The necessary steps to protect the total deterioration of their livelihood were delayed because of the expectation that the situation would return to normal in a matter of weeks. By the time the mineworkers and the labour unions realised that the situation was entering into a longer term than expected, and that the workers were not going to be paid, the loss of their assets and livelihood was beyond recovery. Most mineworkers who did not find other employment had to make radical lifestyle adjustments. Such adjustments included moving to informal settlements, sharing homes with two or three other families and sharing scarce food resources among each other to avoid starvation. Most mineworkers needed humanitarian assistance.
The only positive input bringing relief to the suffering communities came from the labour unions and the NGOs who assisted the mining communities with food parcels and tended to other needs that arose from the mine closure. Helping Hand played a pivotal role in avoiding a crisis when the mines closed. Their immediate and timely involvement helped mitigate the effect the mine closure had on the socioeconomic well-being of the mineworkers and their dependents. Helping Hand also initiated legal investigations, which led to court cases in which the mineworkers' case was presented. Gift of the Givers supported the mineworkers with food in Orkney for several months. The efforts of Helping Hand to increase awareness of the situation resulted in widespread media attention and fundraising projects. Eventually, the case was presented to parliament on numerous occasions (G. du Plessis, personal interview, 05 August 2011).
It was evident from the findings that the mining communities were already vulnerable, even before the mines closed, because of their unsustainable livelihood. They depended on only one source of income, namely from the mines where they were employed. The mining communities were not secure in sustaining their livelihood assets. Their human capital, natural capital, financial capital, social capital and physical capital were affected. As indicated in the literature review, livelihood assets determine both the livelihood strategies a community adopts and the livelihood outcomes a community achieves and are affected by stresses and shocks in the environment (DFID 1999; GLOPP 2008:3) . Therefore, the mine closure impacted negatively on the communities' livelihood strategies and livelihood outcomes. With regard to their livelihood strategies, the following were affected: their production and income activities, consumption activities and processing, exchange and marketing activities. In the SLF, these livelihood strategies are also referred to as the vulnerability context. Livelihood assets and resources are of utmost importance to protect a community from being vulnerable and to achieve positive livelihood outcomes (DFID 1999; GLOPP 2008:3; Wisner et al. 2012:27) . The mine closure depleted the mining communities' livelihood assets and resulted in a total collapse of the workers and their families' livelihood assets and outcomes. It affected the communities' nutrition, health, education, food security, water, shelter, community participation and personal safety.
According to Christopolos (2012:547) , a socio-economic disaster follows when vulnerability of livelihood deteriorates into total collapse. A socio-economic disaster does not only entail the loss of employment, but also implies a humanitarian crisis, in which a large number of people would be suffering because of a severe negative impact on their socio-economic well-being (Coppola 2007:26) .
Conclusion and recommendations
From the research, it is evident that mine closures have a devastating effect on the surrounding mining communities as well as on the employees. It affects their livelihood assets, livelihood strategies and livelihood outcomes. Therefore, it is of utmost importance that mining companies and the relevant stakeholders participate in careful and thorough planning for mine closures. In light of the findings of the research, the following recommendations are made to mitigate the socio-economic consequences following an unexpected mine closure:
• Mining companies should develop a contingency plan to mitigate the potential socio-economic consequences of an unexpected mine closure. A contingency plan will assist in building resilience into the livelihood strategies of mineworkers and their dependents and it will create the ability for an organisation to respond and meet immediate needs for sustenance in a mining community after a mine closure.
• Mineworkers must be involved in planning for closures and in all other matters that involve them and the sustainability of their employment.
• Community participation should be promoted.
Community members should be involved in all activities and planning to deal with an expected emergency. Community members must be able to voice their concerns and represent themselves and their marginalised groups on equal grounds with the local stakeholders (Twigg & Bottomley 2011 ).
• Mine closure insurance, made available in monthly payments for a fixed period or as a lump-sum payment, would provide protection during the months when the workers are not remunerated. This measure could assist workers in the period of temporary closure of a mine or during the period of transition from one employer to another.
• Labour unions dealing with mineworkers should take the leading role to act as watchdogs on behalf of the mining industry. They must ensure that mine owners who employ their members uphold the principles of the social and labour plans proposed by the Mining Charter and the MPRDA. Mine owners are obliged to follow up on their commitment to develop the skills of mineworkers.
Learning new skills would help mitigate the devastating effects a mine closure has on the mineworkers and their livelihood assets, strategies and outcomes.
• It is also recommended that the state prosecutes directors of mining companies who fail in their duty of care (the specific requirements for the duty of care are stipulated in Section 28 of the National Environmental Management Act (107 of 1998). The systemic non-enforcement by organs of state for non-compliance with the relevant laws and regulations, in particular mine closure, encourages delinquent behaviour with impunity.
